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Abstract of JP2005108720 

PROBLEM TO BE SOLVED: To provide an 
organic EL element which has a sufficiently 
superior luminous efficiency and luminance 
and of which drive power voltage can be made 
sufficiently low, and in which occurrence of 
dark spot and luminescent spot at the time of 
light emission can be sufficiently suppressed. 
SOLUTION: The organic EL element 100 has 
a structure in which a luminous layer 1 0 Is 



interposed by a first electrode 1 and a second 
electrode 2 arranged mutually facing each 
other. The luminous layer 10 contains a 
compound as expressed by a general formula 
(1). In the formula, at least one out of 
R<SP>1</SP>, R<SP>2</SP>, 
R<SP>3</SP>, R<SP>4</SP>, 
R<SP>5</SP>, R<SP>6</SP>, 
R<SP>7</SP>and R<SP>8</SP>is a 
substituent having a hetero-aromatic ring or a 
fused hetero-aromatic ring containing at least 




one nitrogen atom in the ring. 
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[ 0 0 4 7 ] 

^b^ife (1) d^tT'SR' ~R' > Rt^n, k©ja*-&t)-artt. ±aUfc«'»Tn®a© 
ai*^t)ii-T*t>Tt)J;Vi. Sfc. K{t^it!5 (l) *«-COOR» S. - COR' " S 

'bL<tt-OCOR' ' aSrWrsW^fi, R' ~R' . n. k. RO^, R' . R' ' 

[ 0 0 4 8 ] 

^ne.©a*^-c. ts-k^e (6) . (?) xb (s) TS^fn^i, io-7x:>-> 

. R' tt±^UfcR' , R* tl^SlTJfeS. 
[ 0 0 4 9 ] 
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[0050] 10 
[^b 9 ] 




[ 0 0 5 1 ] 
litl 0 ] 




(8) 

30 



[ 0 0 5 2 ] 

-«S;(6). (7). (8)T-«S*151. 10-7x±>hOiJ>BI»*(:tbTti 

, ^-n-enoDfli^iatc^itsR' . r" ®i!a*-^t)-e-*«iuT©*iRy:«2 (no. i~ 

No. 3 1) (Z^Sn-5iia*^t)1tT*-5i:. ±j$UfeejS<tt), iOjf^bl^i. 
[ 0 0 5 3 ] 
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[ 0 0 5 7 ] 

[ 0 0 5 8 ] 

^ifeS:^^-rS*«lSr<ix.fc*«ELmTtt, m Si M E: ^ + ^ iZ < t Z C t T' t . 

o 

[ 0 0 5 9 ] 

±3? L fc**SSJ^Sico W«8 E L ^^fflfb^^tt, Chrisliane 0. Di e t r i ch-Bucheckere 50 
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"Dicopper(I) trefoil knots and related unknotted molecular systems: influen 
ce of ring size and structural factors on their synthesis and electrochemical an 
d excited-state properties" . -J - -T A • ^ • 7 ^ ti > • ir 5. tl )l' • VlJ-'fXx 
^ (Journal of American Chemical Society) . 7;^U:ft>-^r5*Jl''V-y-'fx-r-f ( 
American Chemical Society) . 1993^12fllB. 115#, 11237KI::IS« 

cD:5)tii*i;T^figfsc:t*5T-t?.. m^ii. Tm-&^ (a) T-^^n^{t^<&t. 

Ti2-«:a (b) T' S tl ^ m m 'J "f- A U.m t ^ f^- it X . W^^JSft^tlcD#^S 
c) T^Sn-S^b^©!*^. lKft^ife*»6K*3RfSCi:lrJ:OTE-«i5: (d) T« 

a a A^m'^X' -mif^ > is y t (Mno^ ) t Kis ft is. -ssi: ( 

[ 0 0 6 0 ] 

[<fc 1 1 ] 




20 



[ 0 0 6 1 ] 

+ ;i/ S . '> □ 7 ;i' * ;!/ S , 7 ;w 3 -> s , -> d 7 /i' 3 s . 7 )V^)V'}'t^. -> 
D7;i/=^r;i'5":ts. 7;i/i^-;PS. >'i?n7;i'^r-;ps. 7;i'yr:;i/:t=^^->S. '>i7o7 

7 - ->i^n7;P'b-x;i/?:tS. 77Jl'^;i'a. 7-7 

+ ;i/ :t ■> S , 7 ^ ji' 4^ ;i' ? :t s > 7 ij - ;p s > 7 u - ;p ;i- + -> s . 7 u - ;p * S , 7 

v7/«, - COOR' S. -COR' " Xtt-OCOR' ' * 30 

^T. 33:*. R' ~R' A^iR-rSSttHSSai 1/ T t»T t)* U T<r>;fe < T i: R' 

ti*^^?. 7 y ^ u7 . 7 JVr . '> a 7 )l ^ - . 75 

ii- + ;i' s , X « 7 u - ;u s ^ L . R ' ° tt * ^ n ^ . 7 + s . -> o 7 + ;p s . 
7;w^x;ps. xi7D7;i'yx;i/S. 77;i'4^;i'»> 7'J-;i'S. xtt75y»2:*L/. 
R ' ' J4 7 * ;i/ S , -> n 7 + ;p S , 7 ;i/ - a , •> a 7 ^ - )vm. 7 7 

xtt7'j-;i'S*^-r. /j:*?, r' . r* ° . r' ' *^5^-r&seB^S5:*tT 
m & m ± \tis. vuz m ^ V X m m & V X h ^ . 

[ 0 0 6 2 ] 

[ ft: 1 2 ] 40 
[ 0 0 6 3 ] 

ci::t. 3: (b) tf. L' iiS4'icg5gil^*#-r^«^IS^#L^cti (n + i) ffi® 
k«OX«li&^r. R" ' \i^^^X\t^m^<Dm'P\Z'}>f3.<i: 

[ 0 0 6 4 ] 
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[ ft 1 3 ] 




C 0 0 6 6 ] 

(-US (7) T«$n-5fk^i^OR' , R' ©ffi^(-^t)-&*««20No. 20ICK 30 
S-r-5fl:^«j;£;T, ■fb^ife (e) ) tt, SJSX^r-A (f) tCJtlSUTSljfi^ 

n 5 . 

[ 0 0 6 7 ] 
[ <b 1 5 ] 
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[ 0 0 6 8 } 
[ 1 6 ] 




[ 0 0 6 9 ] 
(WttlEL5g^) 

[ 0 0 7 0 ] 

(mi©«ffilRat^20«®2) (CJ;I9. 0*«»E«F;^nfc«iifiS:WbTl»5. 
[ 0 0 7 1 ] 

S2tt, *f!aBtCf^-5W^EL5g?0^2*igJg^ (2lM^ffiEL) SrS^-TmSlir® 
H2C*-rW«ELSg^2 0 0 t4. 01fc:felt5W«EL^^lOO©mi® 

[ 0 0 7 2 ] 

03 *5gag(C^-5#^EL5gi^©m3llli6}gSI (3Si!^«8EL) <&*-rm^»f® 
03tC^1-*«EL^^3OOf4. H2»C;telt*^r«EL*^-2 0 0©m2© 
«ffi2tfl3tHlOOiaC«?lftHlll2*Kltfc«3g*«bT^i5. 40 
[ 0 0 7 3 ] 

04ICS-r#tKEL*^4OOti. SVWz5*|fi]UTiESStlT<r»42:POSffi 

■ ioRc;m^aA)ii3*<t^j^^fnfc«ji^&#LT^^5. *-;paAii4. 
21^11, ^7tiioRc^€^aAii3«i.»-fn%)W«siT-a&o, miomeifio*^?. 

[ 0 0 7 4 ] 

05 (4, :^%|^i:^-S)«»EL^?©m5^t&)^li (5»i!««8EL) ^^T^^KtM 50 
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[ 0 0 7 5 ] 

m V X fi i)^ . %ytm tVT mti.^m0s.$ii^ (.unomm. um<D'^^m 

[ 0 0 7 6 ] 

*:*5. ^ 1 ^ 5 m m m m \z is X ^ 1 (D mm 1 It m ^ 4 ± iz m ^ ^ nx ^ . tt, 
< t^-^\z, ^(om^inntLX'^^inx^'^z, 

[ 0 0 7 7 ] 10 

mm) Rum^&Kmm (mm) tbxmmL. •tsptcismi^roEnuoicio^ mi* 
mmmiz^\''^x\t%^mi 0 (m2~3*iiS}^jit'«*-;uttiii«i i> m 4 - 5 ^mm 
WiTit^- jv&xm I 4 ) (cMUT, si©«ffii*^e)3)^-;i' (ieil) t^&^^^ti^tt 

fete. I63fe^l0 (m2«iSJP^lC*5liTt)SiJtll0. S3*SI?^SiT««^liMll 
2. m4~5|ISgJg»Tii«^aA113) {C^tUT, m20«@2*^^.ll?*^aA$n 

. ^ n lb <D m m ^ \z m ^ X m ^ m <D ^ m E L m ^ m it ^ ^ ^ytt ^ . 

[ 0 0 7 8 ] 

l.it*tlfc5~100nmT*S. 20 
[ 0 0 7 9 ] 

S«4tLT«. ^f^X, Si, GaAs, ZnSe. ZnS, 

GaP, InP^CD^S*^. Mo. Al. Pt, Ir. Au. Pd. SUSiFCD^M* 

[ 0 0 8 0 ] 

S«40<|iJ$r?tSttiiL®Ji:-r-5«-&('«. ««4 i:tT:*f7X^5^#roMBg««$rffl 

\z\t. m^^om'^otzubiz. fi,7^;p^'-K-^^JttiRS:#tyeigtftM. 30 
»Kmmmt:m»xh^^^. 

[ 0 0 8 1 ] 

( m 1 CD « S ) 

mi©«@i«*--'i'aA«s i:LT«itg-rs. ^©fc*. mio«@io** 

i^tLTtt. miO«Sl trBI^T'5*«UC5}^-;PS:^*J;<ffiA-C$€.«^f*i»SL 
<. *»*^5fi,**»etttt¥H»:*W. 5-5. 5eVT»-5*f^*iS?*tl.i. 
[ 0 0 8 2 ] 

^fc. S1S40fiiJ«:7t^ffibffiiJfri.Ji^. *«EL3R?O^JtffifiSS*ST*S&*4 
0 0~7 0 0 nniC;felt«)Sil*, #lCRGB#fe©jSfilC*tt5mi®«Sl ©itii^ 
a, 50Sfiet±T*5:it*^*ftb<. 809«£il±-C*«J:t5!)<J;l3«fSU<. 90%Ui 40 

e © ^ ^ M g n T H IS s * 'i:- s & w s *^ # 6 n < < s . 

[ 0 0 8 3 ] 

:i tii^X't ^ . A^t^^it^n t LX\i, 'f > A ( I n 2 O 3 ) . K {k X X ( S n O 

2 ) . wtitmrn (zno) . ^ ]^ - -ymit-i > <y A (ito) . - -fmit-i > 

>>A (I 20) ^*iifSb<. *T'fc. IT0 14. ®l*3(DltStaA^*l^-^Ciil^:*^'^ll-# 
e.ns^Ti|ttCif*Uli. ITO't'OIn, O, {C?*-r«)SnO, WJt«. l~2 0l:« 
%/&«»*t<. 5~12«S%7!(t<fcl9!!fSbl'». Sfc. IZO^'COInj O3 lCj*f-5Z 
nOOitttl2~3 2S«%*i»*tt». ±IB«|Bftt. ia«:#3ffiTfflV»t:feJ;<. 28 50 
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[ 0 0 8 4 ] 

^J^«, ITOtt. a«. In, O, tSnOt t^fli^ftiSafilcT^Wr**^. 1 
TO©ffl^^InOx-SnOyT«Tt*. xttl. 0~2. 0©«6Bl'3. y \t 0 . 8 - 

[ 0 0 8 5 ] 

1 Omo 1 %m&<D S i O2 ^ mMr ^ C t \z D I TO^tt^Hft^lS:*:*-^. SI® 10 
[ 0 0 8 6 ] 

it^^mmmmi m , commit. »su<B5o~5oonin. j;o»*b< 

lis 0~3 0 0 nmTfeSilti&iiff^tti. mi<DmSlcoKJi*^ 5 0 0 n m m ^ ^ t 

1 0^'^O3J^-;^aAa^**^gT■r5 t*lcK©^S*«i£TUTUSp. 
[ 0 0 8 7 ] 

4 e. iS ®j ic « ? a A m s E fi L/ # « EL^?©«ajs:*L;t3!)<. 3i^-;uttAmeR 

i=^aAmg<l'J2'3t©ffiUffliIt1"-5^i:*^T#S*i, ZKDiS^lrtt. «?ffiAfl ®*« ± Jfi © 
[ 0 0 8 8 ] 

m2C0«S2tt«^aA€g (Its) tL-T^ffi-rS. S20mffi20«^sftLT«, 
i 5 I- tt » H §c v» « ipf Jf S b . 

[ 0 0 8 9 ] 30 
m2©«g2S«lli!c-r-5^lll««®m^icWffi«tLTtt. Li, Na, K. C s iF© 7 

;U*U^)S. Mg. Ca, Sr. B a ^ (D 7 )l tl U ±m^ M . LiF. CsI^<D7;i'* 
U ±m/\D y >itmmfi^m<if <itl^ . Sfc, La. Ce, Sn, Zn. Zr^OT;!/*'; 

a « tt » H » *t # ^ IC * # IC S L V» . 

[ 0 0 9 0 ] 

m2<D«g2 tLT7;i'*U^JSXtt7;l'*'J±a^)B^fflViS^^tt. 
»$L<tt0. l~100nm. J:f)$fSL<ei. 0~50nmT&5. Sfc. 7;U:^ 

[ 0 0 9 1 ] 

<. m^\i. Li. Na, K, Cs«©7Jl'*'J^S. Mg. Ca. Sr. Ba^cD7;P 
ti V ±m^m~ La. Ce. Sn. Zn. Z r ^ (D 7 )\^ tl ^ M X \i 7 )\^ t) <) ± 

E«c^**-e-*ctT56«» 1 o«icji*-r«««tt^«^aAi<o««i#tt*Hcisj±$ 

w«^is«#©^=ftJiSA^?'^i'S€^aA^©KJia. ^ttm i o ^ ^ 
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[ 0 0 9 2 ] 

±E <r> ^ ni}^ ^ ti ^ 2 (D mm 2 \i , m^i,t. mm^m^w^m^mmizm?irzm^m 

[ 0 0 9 3 ] 

^ 2 omm 2 ^mss.r ^ ^mm.o M^-ffjmm t L T \t . Ag. ai> au. Be. bi 

. Co. Cu. Fe. Ga. Hg, Ir. Mo. Mn. Nb. Ni, Os. Pb. Pd. 
Ft. Re, Ru. Sb, Sn, Ti. Zr^©itt**^tf5ns. 
[ 0 0 9 4 ] 

« /\ n y Xfc Jgi «g *t ijs ti 5 . 

[ 0 0 9 5 ] 

>mo i^^-f tix & X % m m m :^ )i' > mm. t L X \i , mm. -/o \^:t >m 

« *i * 6 n . 

[ 0 0 9 6 ] 

S#K, m - t e r t - y^JU^tSK. p - t e r t - tHJ^;PK, 

Jl' S O ^ R it *i » * L . 
[ 0 0 9 7 ] 

7 )V U y - h \t7 - )l(D ^mm.X $> ^ o 7 )VU y - V ^ m ^ 7 )V Zl - )V ^ ^ t 
LX\t. m?L\i. x^/-;i/. r\ - ^ u \f: )V 7 )V :3 - )V , x\--7=^)l'7)V3-)Vm(D-W. 

7 )vzi- )V . -r V :^ o tf ;i/ 7 ;ni - . -f y 7 n - ;u ^ © - a 7 ;i/ □ - ;i' . t e 
r t - :/5';u7;i'3-;u#<o = iR7;i'ri-;i/^*J*tfeti-5. 

[ 0 0 9 8 ] 

7x/-;UfiK^j-tt*KSo<l&»r«lftS (ffSl.<tt^3l5»i~80iS«Sx«^)'«7;i' + ;i' 
X) **LTiiTfeJ;ti. *i«?gTtt. 7x/-;i/. 4-7xn;P7x/- 

[ 0 0 9 9 ] 

[0100] 

±.u <D M Pti]^ ^ ^ 2 m mm 2 \t . ^mig&Rff^^aiciiDAfc^*^^. x 

[0101] 
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< it^O }^ ^ i7 "J U- - hf|®<^^®|^7t^^?S?gOtJ®S5j?'J ■7-^b< «£^S#UV- 
[0106] 30 

w^i^it^-it^ztt^x-^, ^^m^^&'A&iz^nr^ztf)i^mizmtthiz, 
oi~3o. omm%, $e.cBo. i~iomfi?gT»4j:t*iSf*ui'». 

[0107] 

*7.K!tef^i:LTtt. ±aiUfcfl:^tl©e«-^. 1. 10-7x:»->hnU>^^«:.*" 
tS^ji^ft{l:^«b. :>-75'U>. 7>h7-t>. i- y ± > , \^>. ^>Vy Ji^i-y 
>x>. :)-7h7;P:t7>x>J5:i:©5?S»EK<k*3gfl;^iKl&t^-£-ne®i*»#. ^eic 40 
«Z?-U;l'75>et<(i7^h77U-;i'>'75>m®»Aj:i:*<5?^b''^. H-/^>h« 

:h7^'-fe>. ^^JU>, ^ > V y )l':t y > 7- > , y V y )\' ^ y yr > U H O 

*«'(b^«!i]to^-E-tie.oR»«^. S6ictt;^5^u;i'75>«u<ttxh77U-;i'v7S 

[0108] 

%%mit, £^sicjsi;t. '>&<i:=biaei±®*-;i'^2Hifi:^'a<t'>J5:<<i:t)iffl 

tt±CDfB;?lft2lttfl:^«ltOig^)ii:'r'5ilife»tL<. i:©g^««f»CH-/t>hS: 
•f'J7ttffi<4Wic«»a«i«f*»ftT«ro-e, as:;?ifi]©^r'J7ttAttfi::0K<^t«. so 
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E L m 1- (0 mm » ^ m zs ^ t ^ m $> ^ o wiz:^%mizm^^^^mELm^mit^ 

[0109] 

x>, -^7 h7;u:t7>x>?it<i:o^#K^<t;*3^fk:^tiSfcii;:n6cci^«<^^fflv^^ 

tL<. ■€-CDi;-5fci:75>il ® t L T « . m^ii. h 'J 7 x ;P 7 5 > K » . X lO 

u;i'75>^®#:^u<«^#Kas^!g^*-rs7s>siii»d<#ifen2.. 

[Olio] 

+ ^U7#«i«Rl^+Y'J7«SHJ;0S7S:S*i, -JKKjCtt, ^ - )\^ mm^it ^ t M 

^tt3Htft^tli:(Dfi^lt(Ki:lt);<)i. 1: 99-99 :lT$.Si:ff^L<. 10: 
90-90 : 1 0X$>^t^<Oltf^L<. 20 : 80~80 : 20SST*-5iMfCSf^ 

[0111] 

( xt^ - ;m ^ 1) 

t^- )v^mmiz\t. i&^^un. is » ^ m (d -rn - )u m $i n 'b m m ^ mx 20 
Si sitt iS ^ ^ ^ t u T « , # u f ^ ;p :^ ;i' /\* >/ - ( p v k ) > u x ^ u > 5? :t + x 

f^:t7x> (PEDOT) , ;}?UX^U>>7:t^>'g^^7x>/5l?iJ7;f"k>X;i'*>i! 
«a^# (PEDOT/PSS) , #'J7:^U>/#UX9^W>7.;|/*>Sf^ta^*^ (P 
ani/PSS) S:i:*i#tfe.n-5. z:nS©*-;K«lSHt«i»tt. ia**»Tffll.iT 

[0112] 
[01 13] 

mm». ^ > ^ / y ^ <D m m » . i-yh=¥/>Rrf^<Dmm». 7>h7 + y>R 
zf-^romm^, 5- V y y 7 J 7 y 7. V ^ / ysLi!- (D mm w- . 7 )v-t u ysuu^ (d 

mmW. -:?7xx;i.-:?->7yxf^U>RDC-5-OK««:, 7x:^>^□U>R0:■?•<D^3^ft: 
[0114] 

fiSfC, •?-®#t8EL3g^*«. *fg§BW#«EL3g^ffi{t^«!)eti1.0«^iaSI«1SJ$m?tt 
[0115] 

^ b -li- T ffl T J; . 

[0116] 50 
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( * - a A 1) 

[0117] 
[0118] 

*f!ig<0#«|EL^^ffl{b^!^*«^aAlO«fi£*J:pti:LTfflt^;il/^«^. M^&X |0 
@ H tt U A ^ O 7 * U ^ JS . 7 >y Ik U A . g£ U 9^ A II £: ffl l/i d t T' t 

[0119] 

*5i?gic«gs#«iEL«?^(4. iiftioSjgsffiTSigT-^, ^ mm <o m m t L X \t 

xmmx-ti. 

[0120] 

iJlT> *igeiJl3j;0*56ig$HCPaiIlClft§9-r-5*i. *58Wtt;in&O3^1ifi0!ll;:IS^S 
tl -5 © T (J jS: . 20 
[0121] 

<2 - (4-:/DqE7xr.;i/) i^'J>'>o^fi£> 

Ui?>24g, Pd (PPh,) , I e ^n^LtCo ^I^^T. mmtVXX^/-)l^2 0 
cm' . hJl/X>60cm' S-ffllbfc. ■?-;i'v^*iBi!L.T*l»fc2M©^S:?-hU'> 
A7K^»?<£4 0cm'^l)nl/T. 8 0'CT3RFFaRl£:S-&fc. SJS^Ot>®Sr5 0 0 cm 

' offifn*:fi7KicT^#b. h )\^x.>mi6^m-^ itTcm. mm if ^ \z X 

^ U y Jl' ^ a -7 h if y y - i m ^/^X 1^ & ^ n . 2 - (4-:/n^r7xr:;i/) tf 30 

u-:?>4g(efe@»)*#fc. 

[0122] 
<{b^!fe (e) ®^fiE> 

±E2 - (4-:/^^:7xx;^) tr'Jv>l. 3g?£^jSITHF40cin=' lC^«$-ti- 

S3. 5cm'fF«l/.i**MceALfc. l^PS^. ^ ^ iZ 4 , 7-v7x-;i/-l, 1 
0-7x:^>hPU>l. 8g£l»<*(DStSAb}t. ^LTS^FbI^, '>*rosSS*5: 
^ftlbTRjSSi^T^-tt-)^. ^«E*X/'?#W-:?tCTl^*^. ii^»(0>'i'on^:J'>lC 

T^«?^?-&. ->u*y;p*7Aj'D-7h^77><-c<to. R ai »ms:«io^i»fc 

[0123] 

^enfeHefeH^^rioocm' <Di7DD*;PA(cS»$-i+. 
8g*«AUfc. C<OgS3!&3 0^^FB^aj!fL)t^. S tc <k 0 r S£ ft V > > $ I* 4 U 
. ->U*^r';i'i?PVhii'77-r - (SH»j«:i?i7Dn^t3'>tTHF©ji^» 

. c:©efeH{^?:flttiS {i^i;aa;^^y/ji-y-)i') iz ^ 0 mmi- . {c^^ (e) (fi 

COfk^i^ (e) ©«ji/g«T<£GC-MS(::iOfTti, m/z = 4 8 4 
ay y if ^ > V M- if ^^V^\^ft. 
[0124] 

<fll^«i)(g)<O^BE> SO 
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o:5ffiT'^fi£« ffiSS^ffnTES; (g) T'«$n-&<b^ft . fk^ti (g) tt^^. 

) S'#;^c. 
[0125] 
[{fc 1 7 ] 
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[0126] 

[ « ? isitt <D ff tf U » ] 

' m m m m t ^ m m -^it (m^^axtt) ©fftfs. Eioic^-ri^nt^ss^^e 
^£^lAfem^aA«ffi6 4T»^T#e)n■i)^^o«E-mM#^4^!il^•r•5c:i:^cio 

fr^fc. -etc. y :l i- > h a I) >mm(^it. ■i:t>itt^f->'>^)\^i!fi6eVU±tit^ 

Sti1l?aA«ffi6 4*ie.**ll6 3'^iiA^n«)«?*5pg^i£«tl.S.«Sg<D;*:gC^^<&d5 30 

6 4*^e,#^16 3'vCD«^^aA®|S|S*iJtfi^W;»:^<&-3TI.»Si:#;^en-5. 
[0127] 

Sr, ^$10 0ninOITOS?Bmffi (ih:-JUftA«S) ^'t1-.5;i?7X»«<&, 4> 

3 J5fe#bfcm. (VPC-4 10. M^mx^^^^. S!Q°a«) 

y-llH^bT. 1X10 - " P a ^-^mELrz. ^tT. iE-©±lc. Mff^K^^^ 
ft^i^l (e) €:ilSfjfSO. lnin/S>T200nmCD*Slr|S^bfc. 
LiFSjjJiJiiiftO. 0 1nm/g>T0. 3nmOJI$(::f!g«fLT«?ffiAI»ffitL 40 

, tii>iz^mmmtLXA i i 5 0 nmom-^izmMt^z-ttz^o, m'i&t ^n^m 
10. 1 y n 1 0 mA/ c ommt^^ntz, 

[0128] 

-fk^ti (e) im^-r^nt>io\zit'^m (g) *i®«!iji©# 
m^\znit^-r^mmmm^'S:ntco ^(D^mmmi'izm.m.m&iw^vrctz^. 1 0. 

5VT1 OmA/cm' CD«8g*«fi5nfc. C©*gl!5g^^$S£fil7;L'=f>SHSt 

TT'ljiFB^ftSbfc»,SgEit8S^JE*EPBlLfctC5, 10. 8VT10mA/cm' 

O m SS *^ liS *i . so 
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[01293 

t ^\Z, fk^tl (e) ^mm-r^Rt)K)\Z4, 7-v7x-Jl/-l, 10-7x-^->S 

«icbT. s!*©*«8EL«?i'jt*j5fs#iS3^?«:^^c. z 0) ^ m M M ^ iz w. mm s. 

9. 8VT10inA/cm'O«»*<anfc. t ^ \Z . Z. (DWSM^ 

[0130] 

fll^®) (e) i:mm-ri>Rt>*) izTBi: (h) (£tT. (h) tl^^. ) 

m:^mtwim\zhx. mm-r ^ i o^n m e l m=F\znji^-ri> mmmm'F ^%fc . z. 

C5*SS^^-JCiliSmffi<£^nIbfctil^. 16. 7V-C10mA/cm'©«ffi*iSgtl 

*9lpIUfetC5. 17. 8VT10mA/cm'©«85*«8Snfc. 
[0131] 
lit I 8 ] 




20 

(h) 



[0132] 

S^fc. ft^tl (e) Sit«-r-5f^t)0fcTI2S: (j) (SkTs it't^ (J) tt'^^. 30 
»jfi:;5ffi<tig«IICLT. mM-r-5Jtt!(0y2©#«ELjg^C»^-r?.*lM*^^£r#fe. 

^(Dwmmm'fizt.mmK^&sfl'^Lrztc^. i 3. 7vt-i omA/cm' ommii^m 

B'tSfoJ Lit t Z 14. 2VT10inA/cm'©*SI*^ilS*lfe. 
[01333 
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[0134] 

( * iS 1 ) 

Lfc^. M^mmmm (vpc-4 i o. xsgffiittsc^a. m&^) ose^jpy-t 

m^LX . 1X10 - ' PaJB^TST?MffLfc. U EE ^ U r> tc ^ t. . N. N* 

--:^7x:z;p-N, N' -h'X [N- (4-/^;U7x:i;i/) - N- 7xr:;p- (4-7 

5. y 7 jL-)l^) ] -1, 1' -f7x:i;i'-4. 4' -v'75>€rig«3iS0. Inm/ 
S>T8 0nmOJ?$tt!!l«U. 3^-;i^aAltUfc. 
[0135] 

i^V^T, N, N" -v'^xnjP- N. N' - 'J -t y ^ )l - ^ > > i & 0 . 

TESE: (k) X^-^tiiit^^ . it^<^ (k) tli^. ) tTIBSC (1) X 

ai$n«.fk^fe (KT, •fb^fe (1) it»'5. ) t*9 9 : 10««ikT, 

SO. 1 n m/lb> t LX 4 0 nmom^ \zmmL , miftm t Lft. 
[0136] 
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[0137} 
lit 2 1 ] 




20 



30 

[0138] 

ME<^«i$ffi-:>fc*t> it-^m (k) ^mmmmo . lnm/g>T2 5nmro>P 

nzmmv . m^mmmtLTc. ^^.tc. M.&^m^Ur3 tz^^ . it^^ (e) 

so. lnin/#T5nin®lPStC^SL.m^^ttA^iLfc.^l.»T. LiF^&^ifjiS 
0. Olnm/I^TO. 3nmOJP$»::|!(|J»L.T«?aA«ffitU. $&(wfiJS««<i:L 
TAl^l 5 0 nmmM-r ^ Z t \Z t) , 3llig«ajl<D3)ll!^r«ELSg^*^fc. 

[0 13 9] 

;i©*i6«sjl<D^«iEL*?ICitlSmBE^:WlHlbTl;fiit$ggL7ti:C5, mWlME. S . 
5V, lOmA/cm* T625cd/m' ©»Jt (f§Jtg*JSfiA„ . . = 605nm 

^IC. 5 0mA/cm'O-^««l&i!gLS^!?7t^-e-;ti:C:5. ?0«WStt3 2OOc 

d/m' , isjmmmn&\i e . 7vt&o. ws¥M^K«3ooo^FBi-c^ofc. 

[0140] 

it^^ (e) *^;iL.m?aAi<!:r^.f^t)Oic. it^m (g) ^^sumi^aAit 
ufcE^^^tt, siiiwi tmmtzvxmmmz <d 3 mm^mE Lmf-^^ft. 

[0141] 

c:0*igesj2<D#»EL«^lCitiS«ff*HllniLT«S5*8gL*:iC5, BSl«E5. so 
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9V> lOmA/cm'^ T' 595cd/m' (D%% (^JtS;*C!S:SA„ . . = 605nm 

) t^mmtn. - 7, # 7 h *5 j; y; » * « - ^ )t a n t » t fc. c © 

[0142] 
( Jt » «»J I ) 

(e) ^^^Lm^aAStf-sfttoofr, ■ft^ti (h) -^^sgafL^^aAit 

[0 14 3] 

8V. 1 OmA/cm^ T565cd/in* ©5!Jt (^3ta;*:SS:^A.„ . , = 605nin 

OmA/cm' CD-5t^ffi&jigLa^^3t^-a:fc<i:3:5. i5!]^WS« 2 8 3 0 cd/m=' 

[0 14 4] 

2 ) 

{t^tJ (e) <£«3»L«^aAlt-r*ftteOtC. •ft^igj (j) $^SL«^ffiAJit 
UfcEi^tt. HJS^Wl tll«CbTtfc«^^203)iM*«IEL3g^*#fc. 
[0145] 

c:©ltfe0iJ2OW«EL^?IIitBimjE$EPJPbTmgS^SitLfc<i:C5. ^l&mffie. 
9V. lOmA/cm'' TSSScd/m' (^5tS;*ci^ftA„ . , = 605nm 

) «]»i»S« 2 9 2 0 cd/m* . SJWKftmEttS. 4VTabO, ffS^I^ 

^^FalHl 2 0 0B#rHlT-a&ofc. WS^t^MBtO^KmEElil 3. IVT'ifeO, 

^ * ^ ti ^c. 
[0146] 

[01] ^lltSg?iffilC#i.W«EL5g^^$^-r<tiE:»r®0T-*?.. 
[02] ^2*ffiJgS8lC^i.*«iEL3g^Sr*-r«iCWfS0-C*S. 

[03] m3iijS}gi8(c«§**jiELjg^*^-r®iE:»fjS0-cfes. 
[04] m4mfijgj|f::#S*«EL*^*a^-r«SC»fiB0-5f**. 

[05] m smmjBmizm^^mE l ^^^^-ti^^mmmr' $> ^ . 
[06] mmm 1 \zm^mmELm^o?i^m^m-ryt^mWim^MT'$>^o 

[07] *ig«SJ2 lC-e^S*«EL^i^(D5l3tB?r*-r3t^S«^^«T^-5. 

[08] tte^iji ic^.5*tttEL«?©f63tB«*-r3t^saa^«T?»*. 

[09] tt«(piJ2 tC-0l^*«ELIg^Oj!|^B^^-r5t^ffia^¥XT-^i.. 

[0 1 0] *ffiS©«?«i2H4«ffflil4K(cffltife#HM3g^<D-^it;»rB0T*«.. 

[^^ ^ois?^] 

[0 14 7] 

l-^l©«ffi, 2-^20«ffi. 4 XO-563tB. 1 1 - * - ;Hi Sll . 1 

3-€?aAl. 14-3j^-;i'aAl, 10 0-mi*SSJgli(I^S#«EL*?. 2 0 

0-^2«Jg}^M(C«^*^EL3il^. 3 0 0 -m3SIMJ^ffitC^^.*«EL^?, P- 
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